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ABSTRACT 



A sealing construction for rotating joints of a bicycle, in 
which two or more first sealing members and second 
sealing members of ring-like shape are mounted alter- 
nately one after another on a stationary member and a 
rotary member and a gap therebetween is closed 
through an annular, zigzag and narrow passage, so that 
the narrow passage functions to provide a labyrinth 
effect, thereby preventing dust or rain water from en- 
tering a bearing. 

7 Claims, 3 Drawing Figures 
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first sealing member. The first sealing member is sup- 

SEALING CONSTRUCTION FOR ROTATING . ported to one of the stationary and rotary members, in 

PORTIONS AT A BICYCLE other words, onto the inner periphery of one member 

positioned radially outwardly of the other member. The 
FIELD OF THE INVENTION 5 second sealing member is supported to the other mem- 
This invention relates to a sealing construction ap- ^ er » m other words, on the outer periphery of the other 
plied to rotating joints of a bicycle, and more particu- member positioned radially inwardly of the one mem- 
larly to a sealing construction used mainly for the bicy- ber, so that the first and second sealing members are 
cle hub rotatably supporting a hub shell to a hub shaft supported alternately to the stationary and rotary mem- 
through bearings. 10 bers in a manner disposing each projection axiallyoppo- 

In addition, the rotating joints in this invention, be- site to each other at a minimum interval, 
sides the hub, includes rotating joints between a head Hence, the gap between the stationary member and 
pipe at the bicycle frame and a front fork rotatably the rotary member is closed by means of the first and 
supported thereto, between a bottom bracket of the second projections while leaving a zigzag and narrow 
bicycle frame and a crank shaft rotatably supported 15 annular passage within the gap, thereby ensuring that 
thereto, and between a pedal shaft and a pedal body dust or rain water from entering the bearings from the 
rotatably supported thereto where the hub shaft, head exterior because of the labyrinth effect of the passage, 
pipe, bottom bracket and pedal shaft, are designated as Each projection at the first and second sealing mem- 
the stationary members and the hub shell, front fork, ber s is disposed radially opposite to each sealing mem- 
crank shaft and pedal body, are designated as the rotary 20 ber through the narfow pas$age ^ fls nQt t<) S Qntact 
members. with sea jj n g mem ber, thereby enabling the rotary 
BACKGROUND OF THE ART members to smoothly rotate without frictional resis- 
_ ' . . ... . tance and the sealing member to be free from wear. 

Generally, such rotating portions are sealed by use of wtox. 

a ring-like shaped sealing member formed of flexible 25 BRIEF DESCRIPTION OF THE DRAWINGS 

material and mounted on the stationary or rotary mem- a« »™k,^;™„* ~e*u~ *• i- j * i- . 

ber, so that the sealing member closes a gap between the J^t^^J^ " l™l '° * b,Cyde 

stationary member and the rotary member, thereby sh ° Wn ^ rawmgs ' m P wh,ch f u 

preventing dust or rain water from entering the bear- \ 18 a partially cuta ^ front View of the em " 

in gs . 5 30 h °i™ Qn }>. , . 

The sealing member in such a construction, however, 2 l$ a sectl0na ^ view tak «n on the line II — II in 

contacts at its inner periphery or outer periphery with f 1 . : « , ^ 

the rotary member or stationary member to close the FIG : 3 ls a PartuUJy enlarged sectional view in the 

gap. However, the sealing is incomplete and exhibits a embodiment. 

large frictional resistance. As a result, not only is the 35 DETAILED DESCRIPTION OF THE 

rotary member hindered from smooth and light rotation INVENTION 
but also wear of the sealing member occurs requiring a 

renewal of the sealing member in a short time. In tne drawings is shown an embodiment of the seal- 
„ . ™ - in S construction of the invention, which is applied to 
SUMMARY OF THE INVENTION ^ the bicycle hub comprising a hub shell 4 rotatably sup- 
In order to eliminate the above conventional defects, ported to a hub shaft 1 through a pair of first and second 
this invention has been designed. An object of the in- bearings 2 and 3. 

vention is to provide a sealing construction preventing * n detail, the sealing construction is used for sealing a 
dust or rain water from entering the gap between the S a P between the hub shell 4 and the hub shaft 1 posi- 
stationary member and the rotary member while allow- 45 tioned axially leftwardly of the bearing 2, which com- 
ing the rotary member to rotate smoothly and lightly, P"ses balls 21, a ball holder 22 and a ball race 23 press- 
and also making the sealing member free from wear. fi t to the hub shaft 1. 

In detail, this invention uses two or more first and The sealing construction of the invention comprises a 

second sealing members of ring-like shape, so that the combination of two or more first sealing members 11 

sealing members are mounted alternately one after an- 50 and second sealing members 12 each of ring-like shape, 

other on the stationary and rotary members, thereby Each of the first sealing members 11 is larger in diame- 

closing a gap between the stationary member and the ter than the second sealing member 12 and has a first 

rotary member through a narrow passage which is zig- annular projection 13 extending radially inwardly from 

zag and annular, the narrow passage providing a laby- the inner periphery of the sealing member 11, the first 

rinth effect, thereby reliably preventing dust or rain 55 projection 13 being smaller in axial thickness than the 

water from entering the bearings from the exterior. first sealing member 11 and having an inner diameter 

In greater detail, each of the first sealing members is slightly larger than an outer diameter of the second 
larger in diameter than the second sealing member and sealing member 12. Each of the second sealing members 
has a first annular projection extending radially in- 12 is smaller in diameter than the first sealing member 
wardly from the inner periphery of the first sealing 60 11 and has a second projection 14 extending radially 
member. Each of the second sealing members has an outwardly from the outer periphery of the sealing mem- 
annular projection extending radially outwardly from ber 12. The second projection 14 also is smaller in axial 
the inner periphery of the second sealing member, the thickness than the second sealing member 12 and has an 
first and second projections being smaller in axial thick- outer diameter smaller than an inner diameter of the 
ness than each sealing member. The first projection has 65 first sealing member 11. 

an inner diameter larger than an outer diameter of the The sealing construction of the invention is applied to 

second sealing member. The second projection has an the hub in such a manner that the first sealing member 

outer diameter smaller than an inner diameter of the 11, as enlarged and shown in FIG. 3, has an outer diam- 
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eter fit to a diameter of the inner periphery of hub shell 
4 and insertably supported onto the inner periphery 
thereof. The second sealing member 12 has an inner 
diameter fit to an outer diameter of the ball holder 22 
screwed with the hub shaft 1 and sleeved onto the ball 5 
outer periphery of holder 22, in which each of the first 
and second projections 13 and 14 at the sealing member 
11 and 12 is mounted alternately axialiy opposite to each 
other. 

The sealing members 11 and 12 are each made mainly 10 
from metal or hard synthetic resin and mounted alter- 
nately one after another on the hub shell 4 and ball 
holder 22 by screwing the sealing members 11 and 12 
with the hub shell 4 and ball holder 22 through screw 
threads provided at these members, by a press-fit, by a 15 
binding, or by the use of a snap ring. 

In detail, the first sealing members 11, as shown in 
FIG. 3, are mounted on the hub shell 4 in such a manner 
that the hub shell 4 is provided at its inner periphery 
with a stepped portion 41, a fitting portion 42 adjacent 20 
thereto, and a screw thread 43 only at the axialiy out- 
ward portion at the inner periphery, so that the first 
sealing member 11 to be mounted at first is inserted into 
the hub shell 4 to contact with the stepped portion 41 
and the end face of ball race 23, and the sealing member 25 
11 inserted at last is urged by a threaded ring 15 
screwed with the screw thread 43, thereby tightening 
the inserted sealing members 11 toward the stepped 
portion 41. On the other hand, the second sealing mem- 
bers 12, as shown in FIG. 3, are mounted on the ball 30 
holder 22 in such a manner that the ball holder 22 is 
provided at its outer periphery with a stepped portion 
22a, an extension 22b adjacent thereto and extending 
axialiy outwardly from the ball holder 22, and a screw 
thread 22c only at the axialiy outward portion, so that 35 
the second sealing member 12 to be mounted at first is 
inserted onto the ball holder 22 and contacts with the 
stepped portion 22ar and then the sealing member 12 is 
mounted last and has a screw thread screwed with the 
screw thread 22c; thereby urging the second sealing 40 
members 12 toward the stepped portion 22a. 

The first and second sealing members 11 and 12 are 
mounted on the hub alternately one after another so that 
each first projection 13 is axialiy opposite to each sec- 
ond projection 14 at a minimum interval, thereby form- 45 
ing a zigzag passage with the sealing members 11 and 12 
and the projections 13 and 14. 

Consequently, a gap between the hub shell 4 and the 
ball holder 22 can be closed and a labyrinth effect ob- 
tained from the narrow passage can reliably prevent 50 
dust or rain water from entering the bearing 2 from the 
exterior. 

In other words, dust or rain water, when tending to 
enter the bearing 2, must pass through a narrow passage 
between the projections 13 and 14 at the axialiy outer- 55 
most positions, whereby most dust or rain water is re- 
strained from entering at this stage. The dust or rain 
water, which has passed through the above passage, 
must next pass through a narrow passage between the 
first projection 13 and the outer periphery of second 60 
sealing member 12 and sequentially through the follow- 
ing narrow passage between the first projection 13 and 
the next second projection 14 at the axial inside thereof. 

In brief, the above passage is not straight but zigzag 
to increase resistance against the entrance of dust or rain 65 
water to thereby ensure that the dust or rain water is 
prevented from entering the bearing 2 positioned inside 
said passage. Furthermore, the projections 13 and 14 are 



not in contact with the sealing members 11 and 12 re- 
spectively, thereby allowing the hub shell 4 to rotate 
without hindrance. 

In the aforesaid construction, the first sealing member 
11, alternatively, may be mounted on an extension ex- 
tending axialiy outwardly from the ball race 23 fixed to 
the hub shell 4, or the second sealing member 12 may be 
mounted on the hub shaft 1. 

The aforesaid embodiment has been described as to 
the sealing construction at the axialiy left side of hub 
shell 4 in the drawings. This construction is similarly to 
the right side. 

The hub shown in FIG. 1 is incorporated at the right 
side with a driving member 32 having sprockets 31, in 
which the first sealing members are mounted on the 
inner periphery of driving member 32 and the second 
sealing member 12 on the hub shaft 1 on the outer pe- 
riphery of a ball holder 33 at a bearing 3 screwed with 
the hub shaft 1, thereby applying the sealing construc- 
tion of the invention similarly to the right side of the 
hub. Incidentally, in FIG. 1, a sealing member 34 of 
conventional flexible material is mounted on the ball 
holder 33. 

The sealing construction of the invention applied 
only to the hub is shown in the drawings, but is applica- 
ble to other rotating joints, for example, between a head 
pipe of the bicycle frame and a front fork rotatably 
supported to the head pipe, a bottom bracket and a 
crank shaft rotatably supported to the bottom bracket, 
or a pedal shaft and a pedal body rotatably supported 
thereto. 

In brief, this sealing construction of the invention is 
applicable to all rotating joints between the stationary 
members and the rotary members rotatably supported 
thereto through bearings, which will be easily under- 
standable by those skilled in the art. In addition, the 
above stationary members include the hub shaft, head 
pipe, bottom bracket, and pedal shaft and the rotary 
members include the hub shell, front fork, crank shaft 
and pedal body. 

The projections 13,14 are integral with the sealing 
members 11 and 12 respectively in the aforesaid em- 
bodiment, which alternatively may be separate from the 
sealing members 11 and 12. In this instance, the separate 
projections 13 and 14, other than being fixed to the 
sealing members 11 and 12, may be mounted between 
each sealing member 11 and sealing member 12 in a 
manner of being sandwiched therebetween. 

As clearly understood from the above description, 
two or more first and second sealing members of ring- 
like shape and having projections are combined to be 
mounted alternately one after another, whereby the 
sealing members with the projections are mountable on 
the stationary and rotary members disposing the projec- 
tions axialiy opposite to each other, and each projection 
is opposite to another at a minimum gap to form the 
zigzag passage. Hence, the labyrinth effect of a narrow 
passage can reliably prevent dust or rain water from 
entering the bearing and also each projection does not 
contact with each sealing member, thereby permitting 
the rotary members to rotate more smoothly and lightly 
in comparison with the conventional sealing construc- 
tion. 

While an embodiment of the invention has been 
shown and described, the invention is not limited to the 
specific construction thereof, which is merely exem- 
plary. 

What is claimed is: 
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1. A bicycle hub comprising a hub shaft, a pair of ball thickness of said second annular projection is smaller 
holders screwed with said hub shaft, balls supported to than the axial thickness of said second sealing member, 
said ball holders, ball races receiving said balls, and a 3. A bicycle hub according to claim 1, wherein each 
hub shell rotatably supported to said hub shaft through of said first and second projections are integral with 
said balls, said bicycle hub having at least one first seal- 5 each of said first sealing member and second sealing 
ing member of ring-like shape, and at least one second member respectively. 

sealing member of ring-like shape mounted adjacent to A bicycle hub according to claim 1, wherein each 

a first sealing member, each said first sealing member ^ ret second sealing member has a screw means 

being larger in diameter than each said second sealing which is screwable with one of said hub shell and said 

member, each said first sealing member being supported 10 extension of baI1 holder. 

on the inner periphery of said hub shell and having a 5 * A bic y cle hub according to claim 1, wherein said 

first annular projection extending radially inwardly hub sheI1 and baU holder have flx * n S PO^ons for re- 

from an inner periphery thereof, at least one of said ball s PeeUvely fixing each of said first and second sealing 

holders having an extension which projects axially out- ie m * mbe *f; 

wardly through a stepped portion, each said second 15 - * ^ hujvdehub according to claim 5 wherein said 

sealing member having an inner diameter slightly larger S^SSS ^ Separa ? e " d first 

than said extension of said ball holders, and being sup- 2^1^^ ^?^ ^'T" 

_ ■ j * ■ - • « I « ■ | j , . 5 . F gral therewith by fixing said first and second sealing 

ES? I t" ^ , ° ^,1^ ham fi a members to said bub shdl and ball holder through said 

second annular projection extending radially outwardly 20 fixing portions 

from the outer periphery thereof, said second annular 7. A bicycle hub to claim j wherein a 

projection having an outer diameter larger than an inner p i ura i ity of first sealing me mbers and a plurality of 

diameter of said first annular projection. second sealing members are alternately provided in an 

2. A bicycle hub as in claim 1 wherein the axial thick- axial direction of said hub shaft between said hub shell 
ness of said first annular projection is smaller than the 25 and hub shaft. 

axial thickness of said first sealing member and the axial * * * * * 
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